March 26, 2008

Vice President, Operations
Arkansas Nuclear One
Entergy Operations, Inc.
1448 S.R. 333

Russellville, AR 72802

SUBJECT:  ARKANSAS NUCLEAR ONE, UNIT NO. 2 - ISSUANCE OF AMENDMENT RE:
USE OF OPTIMIZED ZIRLO™ FUEL ROD CLADDING (TAC NO. MD5377)

Dear Sir or Madam:
The Commission has issued the enclosed Amendment No. 277 to Renewed Facility Operating
License No. NPF-6 for Arkansas Nuclear One, Unit No. 2. The amendment consists of changes

to the Technical Specifications (TSs) in response to your application dated April 24, 2007.

The amendment changes TS 5.2.1, “Fuel Assemblies,” to add Optimized ZIRLO™ as an
acceptable fuel rod cladding material.

A copy of our related Safety Evaluation is also enclosed. The Notice of Issuance will be
included in the Commission's next biweekly Federal Register notice.

Sincerely,

IRA/

Alan B. Wang, Project Manager

Plant Licensing Branch IV

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

Docket No. 50-368

Enclosures: 1. Amendment No. 277 to NPF-6
2. Safety Evaluation

cc w/encls: See next page
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Arkansas Nuclear One

cc:

Senior Vice President
Entergy Nuclear Operations
P.O. Box 31995

Jackson, MS 39286-1995

Vice President, Oversight
Entergy Nuclear Operations
P.O. Box 31995

Jackson, MS 39286-1995

Senior Manager, Nuclear Safety

& Licensing

Entergy Nuclear Operations
P.O. Box 31995

Jackson, MS 39286-1995

Senior Vice President

& Chief Operating Officer
Entergy Operations, Inc.
P.O. Box 31995
Jackson, MS 39286-1995

Associate General Counsel
Entergy Nuclear Operations
P.O. Box 31995

Jackson, MS 39286-1995

Manager, Licensing
Entergy Operations, Inc.
Arkansas Nuclear One
1448 SR 333
Russellville, AR 72802

(2/25/08)

Section Chief, Division of Health

Radiation Control Section

Arkansas Department of Health and
Human Services

4815 West Markham Street, Slot 30

Little Rock, AR 72205-3867

Section Chief, Division of Health

Emergency Management Section

Arkansas Department of Health and
Human Services

4815 West Markham Street, Slot 30

Little Rock, AR 72205-3867

Pope County Judge
Pope County Courthouse
100 W. Main Street
Russellville, AR 72801

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P.O. Box 310

London, AR 72847

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-8064



ENTERGY OPERATIONS, INC.

DOCKET NO. 50-368

ARKANSAS NUCLEAR ONE, UNIT NO. 2

AMENDMENT TO RENEWED FACILITY OPERATING LICENSE

Amendment No. 277
Renewed License No. NPF-6

The Nuclear Regulatory Commission (the Commission) has found that:

A

The application for amendment by Entergy Operations, Inc. (the licensee), dated
April 24, 2007, complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act), and the Commission's rules and
regulations set forth in 10 CFR Chapter |;

The facility will operate in conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission;

There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the
public, and (ii) that such activities will be conducted in compliance with the
Commission's regulations;

The issuance of this license amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and Paragraph 2.C.(2) of
Renewed Facility Operating License No. NPF-6 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 277, are hereby incorporated in the
renewed license. The licensee shall operate the facility in
accordance with the Technical Specifications

3. The license amendment is effective as of its date of issuance and shall be implemented
within 60 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

IRA/

Thomas G. Hiltz, Chief

Plant Licensing Branch IV

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

Attachment: Changes to the Renewed Facility
Operating License No. NPF-6
Technical Specifications

Date of Issuance: March 26, 2008



ATTACHMENT TO LICENSE AMENDMENT NO. 277

RENEWED FACILITY OPERATING LICENSE NO. NPF-6

DOCKET NO. 50-368

Replace the following pages of the Renewed Facility Operating License No. NPF-6 and
Appendix A Technical Specifications with the attached revised pages. The revised pages are
identified by amendment number and contain marginal lines indicating the areas of change.

Operating License

REMOVE INSERT
-3- -3-

Technical Specifications

REMOVE INSERT

5-1 5-1



SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 277 TO

RENEWED FACILITY OPERATING LICENSE NO. NPF-6

ENTERGY OPERATIONS, INC.

ARKANSAS NUCLEAR ONE, UNIT NO. 2

DOCKET NO. 50-368

1.0 INTRODUCTION

By application dated April 24, 2007 (Agencywide Documents Access and Management System
(ADAMS) Accession No. ML071220267), Entergy Operations, Inc. (the licensee), requested
changes to the Technical Specifications (TSs) for Arkansas Nuclear One, Unit No. 2 (ANO-2).

The proposed changes would revise TS 5.2.1, “Fuel Assemblies.” Current TS 5.2.1 identifies, in
part, Zircaloy or ZIRLO™ fuel rod cladding as the allowable fuel rod cladding material. The
proposed change will add Optimized ZIRLO™ as an acceptable fuel rod cladding material.

2.0 REGULATORY EVALUATION

Regulatory guidance for the review of fuel rod cladding materials and fuel system designs and
adherence to applicable General Design Criteria (GDC) is provided in NUREG-0800, “Standard
Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants” (SRP),
Section 4.2, “Fuel System Design.” In accordance with SRP Section 4.2, the objectives of the
fuel system safety review are to provide assurance that:

. The fuel system is not damaged as a result of normal operation and anticipated
operational occurrences,

. Fuel system damage is never so severe as to prevent control rod insertion when
it is required,

° The number of fuel rod failures is not underestimated for postulated accidents,
and

J Coolability is always maintained.

In addition to licensed reload methodologies, an approved mechanical design methodology is
utilized to demonstrate compliance to SRP Section 4.2 fuel design criteria. The U.S. Nuclear
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Regulatory Commission (NRC) staff has previously reviewed and approved Optimized ZIRLO™
cladding material for application in Westinghouse and Combustion Engineering (CE) fuel
assembly designs (Reference 2).

The license amendment request involves adding Optimized ZIRLO™ as an acceptable fuel rod
cladding material. The NRC staff's review of TS 5.2.1 will verify that Optimized ZIRLO™ fuel
cladding material is applicable to the licensee and its implementation is done in accordance with
established conditions and limitations.

3.0 TECHNICAL EVALUATION

3.1 Proposed Change to Technical Specification 5.2.1

The proposed change to TS 5.2.1, “Fuel Assemblies,” was provided in Attachment 2 of
Reference 1. The proposed change consists of adding the text “or Optimized ZIRLO™” within
the sentence describing fuel rods. In Reference 2, the NRC staff had approved Optimized
ZIRLO™ fuel cladding based on (1) similarities with standard ZIRLO™, (2) demonstrated
material performance, and (3) a commitment to provide irradiated data and validate fuel
performance models ahead of burnups achieved in batch application.

The NRC staff's safety evaluation (SE) for Optimized ZIRLO™ (contained within Reference 2)
includes ten conditions and limitations. The licensee has documented compliance with these ten
conditions and limitations in Attachment 1 of Reference 1 and has committed to ensuring
compliance for future reloads in Attachment 4 of Reference 1. With the exception of SE
condition #6 and #7, the NRC staff has reviewed the licensee’s compliance with each of the ten
SE conditions and limitations and finds each acceptable.

SE condition #6 and #7 relate to validating in-reactor performance and fuel performance models
based on Lead Test Assembly (LTA) data ahead of batch application. In Attachment 1 of
Reference 1, the licensee refers to a Westinghouse letter (Reference 3) to demonstrate
compliance with these two SE conditions up through the projected burnup of the first cycle.
Citing the availability of more recent data, the NRC staff requested that the Westinghouse
compliance letter be updated. The revised SER compliance letter (Reference 4) contains LTA
pool-side measurements from more recent fuel outages.

In response to the above request, Westinghouse provided a revised LTA compliance letter
(Reference 5) which added model predictions along with measured parameters. This
information was necessary to confirm the adequacy of current fuel performance models. After
reviewing the LTA data, the NRC staff finds that the licensee has demonstrated acceptable
in-reactor performance and the adequacy of model predictions up through the first cycle burnup.

One of the main objectives of the ongoing Westinghouse creep program was to confirm the
adequacy of the PAD creep models (same as FATES) for Optimized ZIRLO™ and verify that the
steady state irradiation creep rate is the same in tension and compression. After review of the
creep program measurements, the NRC staff is not convinced that these objectives were
fulfilled. Based upon the profilometry data in Figures 3 through 6 of Reference 5, the NRC staff
finds that the creep models are adequate for the first operating cycle where the fuel rod cladding
is predominately in compressive creep. However, based upon the material in Section 3.3.2 of
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Reference 5, the NRC staff has concerns with respect to tensile creep predictions and potential
impacts on cladding liftoff pressure. Cladding liftoff is a concern toward end-of-life, but is of little
concern during the first operating cycle. The licensee has committed to provide further
demonstration of model accuracy prior to subsequent cycles. For the next reload, the licensee
should scrutinize the tensile creep model predictions with respect to the latest creep program
data in order to ensure that the underlying objectives of the Westinghouse creep program are
fulfilled.

Based upon information contained in the revised compliance letter (Reference 5), the NRC staff
finds the licensee’s compliance to SE conditions #6 and #7 acceptable. The licensee has
committed to confirm that Westinghouse has provided confirmatory LTA data and validated fuel
performance to the NRC prior to subsequent cycles. The licensee has proposed to add
WCAP-12610-P-A and CENPD-404-P-A, Addendum 1-A, “Optimized ZIRLO™,” July 2008,
which contain SE conditions #6 and #7 to TS 6.6.5, Core Operating Limits Report (COLR).” The
addition of the WCAP to TS 6.6.5 will require that the SE conditions will be met by the licensee
for subsequent refueling cycles.

Based upon the NRC staff’s prior approval of Optimized ZIRLO™ and the licensee’s current and
future compliance with the SE conditions and limitations, the NRC staff finds the proposed
change to TS 5.2.1 acceptable along with the future use of Optimized ZIRLO™ fuel cladding
material at ANO-2.

4.0 REGULATORY COMMITMENTS

1. The reload process for ANO-2 will ensure the conditions and limitations of the NRC SER
for Optimized ZIRLO™ as addressed in Attachment 1 of the licensee’s April 24, 2007,
letter are met when a batch of Optimized ZIRLO™ is implemented.

2. Entergy will confirm that Westinghouse will provide additional confirmatory data
associated with LTA programs at other facilities prior to subsequent cycles of operation
with Optimized ZIRLO™ fuel rod cladding. Confirmation will continue until average
assembly burnup for the LTA programs at the other facilities reach the licensed average
fuel rod burnup limit for ANO-2 (60 GWD/MT [gigawatt days per metric ton]).

5.0 STATE CONSULTATION

In accordance with the Commission's regulations, the Arkansas State official was notified of the
proposed issuance of the amendment. The State official had no comments.

6.0 ENVIRONMENTAL CONSIDERATION

The amendment changes a requirement with respect to installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20. The NRC staff has
determined that the amendment involves no significant increase in the amounts, and no
significant change in the types, of any effluents that may be released offsite, and that there is no
significant increase in individual or cumulative occupational radiation exposure. The
Commission has previously issued a proposed finding that the amendment involves no
significant hazards consideration, and there has been no public comment on such finding
published in the Federal Register on June 5, 2007 (72 FR 31099). Accordingly, the amendment
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meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant
to 10 CFR 51.22(b), no environmental impact statement or environmental assessment need be
prepared in connection with the issuance of the amendment.

7.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above, that: (1) there
is reasonable assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendment will not be inimical to the
common defense and security or to the health and safety of the public.

8.0 REFERENCES

1. Letter from Entergy to U.S. Nuclear Regulatory Commission, “License Amendment
Request to Allow the Use of Optimized ZIRLO™ Fuel Rod Cladding,” Docket No.
50-368, 2CAN040703, April 24, 2007, ADAMS Accession No. ML071220267.

2. WCAP-12610-P-A and CENPD-404-P-A, Addendum 1-A, “Optimized ZIRLO™”
July 2006, ADAMS Accession No. ML062080576.

3. Letter from Westinghouse to U.S. Nuclear Regulatory Commission, “SER Compliance
with WCAP-12610-P-A and CENPD-404-P-A, Addendum 1-A ‘Optimized ZIRLO™"”
LTR-NRC-07-1, January 4, 2007, ADAMS Accession No. ML070100389.

4, Letter from Westinghouse to U.S. Nuclear Regulatory Commission, “SER Compliance
with WCAP-12610-P-A & CENPD-404-P-A Addendum 1-A ‘Optimized ZIRLO™”
LTR-NRC-07-58, November 6, 2007, ADAMS Accession No. ML073130562.

5. Letter from Westinghouse to U.S. Nuclear Regulatory Commission, “SER Compliance
with WCAP-12610-P-A & CENPD-404-P-A Addendum 1-A ‘Optimized ZIRLO™,”
LTR-NRC-07-58, Rev. 1, February 5, 2008, ADAMS Accession No. ML080390452.

Principal Contributor: P. Clifford

Date: March 26, 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


